OHIeNbCCKUM TEXHOIOTHUECKU HHCTUTYT ((punnan) ¢heaepaabHOro rocy1apcTBEHHOTO
OIOIKETHOrO 00pa30BaTEIIBHOTO YUPEKICHMUS
BBICILIET0 00pa30BaHMs
«CapaToBCKUli TOCYAapCTBEHHBIM TEXHUYECKUI YHUBEpcUTEeT NMeHH ['arapuna F0.A.»

Kadenpa «O6opynoBanne v TEXHOJIOTUH 00PaOOTKU MaTEPUAIOBY

PABOYASA ITPOT'PAMMA

10 JUCIUAILUINHE
b.1.2.5 «MarepuaaoBeIcCHUEY
Hanpasnenune noarorosku (18.03.01) " Xumudeckasi TeXHOJIOTUs "
[Tpoduns 2 "Hedbrexumus'"

dhopma 00yueHust —3a0uHast
Kypc — 3

ceMecTp — 5

3aU€THBIX ETUHUIL — 3

4acoB B HEJIEIIO —

Bcero yacoB — 108

B TOM YHCIIE:

JeKuun — 6

KOJUTOKBUYMBI — HET
MPaKTUYCCKUE 3aHATHSI — HET
nabopaTopHbIC 3aHATHSA — 6
camocTosTenbHas pabora —96
9K3aMeH — HeT

3auer —5 cemecTp

PI'P —Her

KypcoBas paboTa — HET
KypCOBOM MTPOEKT — HET

Pabouyas nporpamma oGcyskaena Ha 3acenannu kadeapst OTM
«22» _uwoHa 2022 rona, npotokoa Ne 12

H.o. 3aB. kadeapoii f‘zﬁi/; /Tuxounos JI.A./

PaGouas nporpamma yrtBepizaeHa Ha 3acenanun Y MKH HOI'Z

«27» _wwons 2022 rona, nporokos Ne 5
[Ipeacenarens YMKH Mﬂeskuua H.JL/

Ourensc 2022



1. Ilenu u 3a0auu oceoenus oucyuniuHbl

[lenpio mpenojaBaHus NaHHOW UCUUIUIMHBI SIBJISETCS TO3HAHWE TPHUPOABI U
CBOMCTB MaTepHaliOB, a TAKXKE METOJIOB UX YIPOUYHEHUs Ui Hanbosee 3(PpPEeKTUBHOTO
UCIOJIb30BaHUs B TexHuke. DdopmupoBaHue 3HAHUW UM YMEHUUA IO BHIOOPY H
NPUMEHEHUIO COBPEMEHHBIX MAaTE€pPUAlIOB I H3TOTOBJICHHS H3JEIMM B 00JacTu
npodeccruoHanbHOM eI TeIbHOCTH.

3amaun npenojaBaHus TUCHUIUIMHBI SIBISIETCA M3y4YeHHE (U3UYECKOM CYIIHOCTH
ABJIICHUM, TPOUCXOMAIIMX B MaTepuaigax NIOpU BO3ACHCTBUM HA HUX Pa3JIMYHBIX
(GakTOpoB B YCIOBHSIX MPOM3BOJCTBA M SKCIUTyaTalldd, YCTAHOBIIEHHUE 3aBUCHUMOCTD
MEXIy COCTaBOM, CTPOCHHEM U CBOICTBAMHU MAaTEpHANIOB, H3yYEHHE TEOPUH U
MPAKTUKU PA3IUYHBIX CIIOCOOOB YIPOUYHEHHUSI MaTEPUaJIOB, 00E€CIIEYMBAIOIINX BHICOKYIO
HAJEKHOCTh W JOJITOBEYHOCTh JETaled MalllMH, MHCTPYMEHTa W APYTHX HW3JIEIui
npohecCuOHANBHOM e TENbHOCTH.

2. Mecmo oucuunnunwt 6 cmpykmype OOIl BO

Jucuumnna  «MarepuanoBeeHue»  OpeAcTaBiIsieT  coOOM  JAUCIUIUIUHY
BapuaTUBHOW vacTu  oOmenpodeccuonampHoro mukina  (b.1.2.5)  ocHOBHOIA
oOpa3oBaTenpHO# MporpaMMbl OakanaBpuata mo HanpasiaeHnio 18.03.01 «Xumudaeckas
TEXHOJIOTHS.

K «BXOAHBIM 3HAaHUSAMY», YMEHHSIM U KOMIIETCHIHMSIM 0OOydYarouierocs
bopMyIUpYIOTCSI HEOOXOAMMBbIE TPeOOBaHUS MPU OCBOCHUU JIAHHOW JUCIMIUIMHBI U
MpUOOPETEHHBIM B PE3yJIbTaT€ OCBOEHUS MPEIIECTBYIOMMX TUCHUIUINH. [lepeueHb
JTUCIUIUINH, YCBOCHHME KOTOPBIX CTYJEHTaMU HEOOXOIMMO [l YCBOEHHUS JTaHHOU
nucuuruInebl: «Marematuka», «Duszuka», «Xumusy», «/HXKeHepHas U KOMIbIOTEpHAs
rpaduka». HeoOXoIMMOCTh WM3Y4YEHUS ITUX NUCHUIUIUH OOBACHSIETCS COJIepKaHHUEM
o0ecrieuynBaeMbIX UMHU KOMIIETEHIIMM, KOTOpPhIE BKJIIOYAIOT BXOJHbBIC TPEOOBaHUS s
M3YUYCHHUS AUCHUIUIMHBI «MaTepuaaoBeIeHUE.

3HaHUs, TOJIydEHHbIE TMPU U3YYECHUU AUCIHUIUIUHBI «MarepuaioBeIeHUE)
HEOOXOJIMMBI JIJISI OCBOCHHUSI TMOCHEAYIOIUX JTUCHUIUIMH: «OCHOBBI TMPOEKTHOM
nestenbHocTU», «IIporecchl U amnmapatbl XuMHU4Yeckor TexHosoruu» u «Kopposus u
3amuTa 000py10BaHUs HEPTIHOM U Ta30BOM POMBIIIIEHHOCTH.

3. Tpebosanusa K pe3yibmamam 0C80eHUA OUCUUNTIUHbL

W3ydyeHne OUCUUIUIMHBI ~ HAamNpaBleHO Ha  (OPMUPOBAHUE  CIEAYIOIIMX
komnereniuii: OK-7, ITK-17.

- CMOCOOHOCTRIO K CaMOOpraHu3aIuu u camoobpaszosanuio (OK-7);

- TOTOBHOCTBHIO TPOBOJUTH CTaHAAPTHBIE U CEPTU(PUKALMOHHBIE HCIBITAHUS
MaTepHUAJIOB, U3JICJIMH U TeXHOJIoTn4Yeckux nporueccos (ITK-17).

B pe3ynbrarte 0CBOCHUS TUCHUILUIMHBI 00yUYarOITUNCS TOHKEH:
3nameo:



3aKOHOMEPHOCTH MPOLIECCOB KPUCTAIM3ALUN U CTPYKTYypOOOpa3oBaHUSA
METAJJIOB U CILJIaBOB, OCHOBbI UX TEpPMOOOPaOOTKH, CIIOCOOBI 3alUTHI
METaJUIOB OT KOPPO3UH;

KJIACCU(PHUKALIUIO U CIIOCOOBI MOITYYEHHS] KOMIIO3ULIMOHHBIX MAaTEPHAJIOB;
MPUHUUIBl BBIOOpA KOHCTPYKLIHMOHHBIX MAaTE€pUalOB IJis NPUMEHEHHS B
IIPOU3BOJICTBE;

CTPOEHHUE U CBOMCTBA METAJLIOB, METO/IbI UX UCCIICIOBaHUS;
KJaCCU(PUKALMI0O MaTepualioB, METAJUIOB U CIUIaBOB, MX 00JacTu
PUMEHEHUS;

OCHOBHBIE OCOOEHHOCTH 00yUYEHUS B BBICIIIEM Y4eOHOM 3aBEICHUH;
CIOCOOBI OPraHU3aluy Y4eOHOU IeATEIbHOCTH, IPUEMBI Pa3BUTHUS
IIO3HABATEJIBHBIX MIPOLIECCOB

Ymems:

pacno3HaBaTh M KJIACCU(UIHUPOBATH KOHCTPYKUMOHHBIE M CBIPHEBBIE
MaTepraJIbl IO BHEIIHEMY BHUY, IPOUCXOXKIECHUIO, CBOMCTBAM;
ONPENEIIATh BUIbl KOHCTPYKIIMOHHBIX MAaT€pUAJIOB;

BbIOMpaTh MaTepuaibl /Uil KOHCTPYKIMM MO MX HA3HAYCHUIO U YCIOBUSIM
JKCIUTYaTalluH;

ITPOBOAUTH UCCIECAOBAHUS U UCIIBITAHUS MATEPHUAJIOB;

padboTaTh € ANEKTPOHHON KHUTOM, 0()OPMIIATh KOHCIIEKTHI JIEKIIUI
CaMOCTOSTEIIBHO TOTOBUTHCA K CEMUHAPCKUM U ITPAKTUYECKUM 3aHATUAM

Braoemy:

uHpopMaluei 0 CBOMCTBaX U NPUMEHEHUH Pa3INYHbIX MaTEPUAJIOB
HaBBIKAMH MTPaBUIILHOTO BHIOOpA MaTEpUAIOB UCXO/IS U3 aHAIM3a YCIOBUI
AKCILTyaTallMi U MPOU3BO/ICTBA.

HaBbIKAMU  Ha3HAU€HUS  TEPMOOOPAOOTKM  MAIIMHOCTPOUTEIbHBIX
MaTepuasos;

HaBbIKAMH [0 ONPEACNCHUI0 (PU3UKO - MEXAaHMYECKHMX CBOWCTB
MaTepHuaoB;

HABBIKAMU CaMOYTPABICHUS B Y4eOHOM eATeTbHOCTH,

COBPEMEHHBIMH MHTEPAKTUBHBIMHU TEXHOJOTHSMHU Y4eOHOUW AESITETbHOCTU
B KOHTEKCTE 00YUYEHHsI B BhICLIEM YU4EOHOM 3aBEJCHUU

4. Pacnpeodenenue mpyooemKocmu OUCUURIUHBL RO MEMAM U 6UOAM 3AHAMULL

No No
Mo- | Hexe
ny- M

JIsL

No
Te HaunmenoBanue Yacer
MBI TEMBI



Jlex- | Komnok- | Jlabopa- | Ilpak-
Beero | uuu | Buymsl | TopHble | THuec- | CPC
KHe
1 2 4 5 6 7 8 9 10
ATOMHO-KpUCTAJUIMYECKOE
1 CTPOGHHE HW  CBOMCTBa 6 1 5
METAJUIOB M CIUIABOB
1 Kpucrannuzanuu 12 1 11
METAaJUIOB.
Hakmemn, npen "
1 PEeKpUCTATUTN3ALUOHHBIE 16 2 14
MIPOLIECCHI.
CrpoeHue CruiaBoB.
1 JlmarpamMmel coctosiHus, ux | 16 2 2 14
aHaJM3.
1 XKenesoyrnepoaucroie 16 16
CILJIABBI.
Teopus u [IpaKTUKA
2 TepMuyeckord  obOpabotku | 22 2 2 18
CTaJIH.
Cranu OOBIKHOBEHHOT'O
KayecTBa W CHEIHAJIHHOTO
2 Ha3HAaYeHUS, 10 10
KOHCTPYKIIMOHHEIE,
MHCTPYMEHTAJIbHBIE CTallu
Y CILJIaBBI.
Cranu w cmiaBel €
0co0bIMHU CBOMCTBAMH.
3 [IBeTHbIE METaJLJTbI u 10 10
cruiaBel. Hemeramnuueckue
MaTepHaIbl.
Bcero 108 6 6 96
5. Coodeporcanue 1eKYUOHHO20 Kypca
Ne Beero | Ne Tema nexuun YuedHo-
TEeMBl | 9acoB | Jieknuu | Bompockl, oTpabaTeiBaeMbIe Ha JEKIHH METOAMHACCHOE
o0ecrnieuyeHue
1 2 3 4 5
THIBI KPUCTATUTMYECKHUX CTPYKTYP, HX XapaKTEPUCTHKA.
1 1 1 Hedextor aTOMHO-KPHCTaJUINYECKOTO CTpOEHUS. [1-5]
Kpusas Opunra.
TepmoauHaMuyeckue  OCHOBBI  CaMONPOM3BOJIBHOM
MepBUYHON KpucTramumsanuu. Pasmep kpucrtamwioB. He
CaMONPOM3BOJIbHAS ~ TEpBUYHAs  KpUCTAJUIM3ALNA,
2 1 1 OCHOBBI Mo pUIIpOBaHHUS, MOAU(DUKATOPBI [1-5]
TYrOIUTABKHE W TOBEPXHOCTHO aKTHBHBIE. BTopuunas
KpUCTAJUTN3AITHSI.
3 MexaHu3M  XOJIOJIHOM TUIACTHYECKOW  JedopMaIuu. [1-5]




[Tnactuyeckas nepopmanmsi B Metamiax. BiausHue Ha
CBOICTBA. Bo3sspar. OTapIX. ITonmuronusanus.
Pexpucrannuzanus NepBUYHAs u BTOPUYHASL.
JlnarpaMMbl peKpUCTaIA3aUuU

I'eTeporenHsie CTPYKTYypHI.

XUMHYECKUE COCAMHEHUS M UX Pa3HOBUIHOCTH.
TBepapie pacTBOpbl. PacTBOopbl Ha OCHOBE OJHOW W3
KOMIOHEHT. OrpaHvyYeHHblE UM  HEOTrpaHUYCHHbBIC
TBEpAbIE PAcCTBOpPHL. TBepable pPACTBOPHI HA OCHOBE
XUMHYECKUX COCTMHEHUM.

VYnopspoyeHHsle  TBepAble  pacTBOpbl.  MeTroasl
MOCTPOCHHUSI JUarpaMM COCTOSIHUSI. MeTobl aHanu3a
auarpamMm  coctosiHus  (mpaBwio (a3,  IpaBHIIO
KOHIIGHTpAllUii) HAa TPUMEpPE AHarpaMMbl COCTOSTHUS
JUISL  Ccllydass ~ HEOrPaHWYEHHOM  pacTBOPUMOCTH
KOMITOHEHT B TBEPJIOM COCTOSIHHH.

AHanu3 auarpaMM COCTOSIHUSL JIBOMHBIX CIUIABOB: JJIS
Cily4yasi OTpaHUYEHHOM pacTBOPUMOCTH KOMIIOHEHT B
TBEPAOM  COCTOSIHUU; JUISL ciyvas MOJIHOM
HEPACTBOPUMOCTH KOMIIOHEHT B TBEPAOM COCTOSHUU U
JUTSt ciyvas oOpa3oBaHus YCTOMUYUBBIX
MIPOMEKYTOUHBIX COCTMHECHHIA.

[1-5]

KomnoHeHTsI 1 (a3bl B CIUIaBax jKejle3a ¢ yriiepoJoM.
AHanu3 auarpaMMbl COCTOSIHUSL KEJIE30 — LIEMEHTUT.
JluarpamMmma COCTOSIHMSI CIUIaBOB JK€lIe30 — TIpadur.
[Ipoueccel rpadpuruzamuu. Kiaccudukanus criaBos.
Cramm  wu  uyryHel. CTpyKkTypa, CBOWCTBAa U
MPUMEHSIEMOCTh ~ O€JbIX, OTOGNEHHBIX H  CEpBIX,
MOJIM(UIMPOBAHHBIX U BEICOKOIIPOYHBIX YYI'YHOB.

[1-5]

[IpeBpamienuss 1npu Harpese JO  AYCTEHHUTHOIO
cocrostHus. [IpeBpaleHne aycTeHnTa Npu OXJIaXACHUN
n  nepeoxyaxzacHuu. llepauTHoe — mpeBpalleHHe.

beiinuTHOE [IpeBpalllCHHE. MaprencutHoe
npespatieHue. [IpeBpaiienust npy OTIyCKe CTaJIH.

IIpakTuka TEPMOOOPaOOTKH. HarpesarenbHble
ycTpoiictBa. Oxnaxparomue cpeapl. 3amura  OT
OKHCJICHUS npu TepMOOOpaboTKe. Buner

TepmooOpadoTku ctanm. Omxur cramu. Hopmanuzarus
CTaJIH.

3akanka cranu. BpiOop Temneparypbl. OxiakaeHHeE.
BHyTpenHue — HampspkeHUs.  3aKaluBaeMoCTb U
MpOKaJIMBaeMoCTh cTanu. CrnocoObl 3aKalKu CTaju.
Otnyck CTaJIN. O6paboTtka XOJIOJIOM.
Tepmomexannyeckast o6padoTKa.

IToBepxHOCTHOE ymHpouHeHHe cTanu. [loBepxHOCTHas
3aKaJika. XUMUKO-TepMUYecKas o0paboTka.
emenranus.  AzotupoBanue. HuTporemeHTanus.
Jnddysnonnas Meranuzanus.

[1-5]

Cram  OOBIKHOBEHHOTO  KadecTBa, MAapKUPOBKa,
Ha3HaueHWe u  oOmactu  mpumeHeHus. Cramu
CHEIHNAbHOTO HAa3HAUEHUS: NIl TUCTOBON M 0OBEMHOIM
IITAMIIOBKH; HAarapTOBaHHBIC CTajd; AaBTOMATHBIC

[1-5]




cranu. JlerupoBaHHble cTad. BnusgHue nerupyronmx
JJIEMEHTOB HAa CIPYKTYpY M CBOMCTBa  CTaJIEH.
Krnaccudukanus u MapKupoBKa CTaleH.

KoHCTpyKLIMOHHBIE CTali ¥ HMX Pa3sHOBUJHOCTHU:

LIEMEHTYyEMbIe, yllydlIaemble, MPYXUHHBIE,
IAPUKOTOAIIUITHUKOBBIE, BBICOKOIIPOYHBIE,
CTPOUTEIbHBIC u apMaTypHBIE. Crtpykrypa,

TepMOOOPabOTKa, Ha3HAYCHHE M 00JIACTU MPUMEHEHUS
KOHCTPYKIIMOHHBIX CTaJICH.

NuctpymenTanbible ctaii M criaBbl. Cranu s
PEXKYIIIX UHCTPYMEHTOB: YIIEPOAUCTEIE,
JETUPOBAHHBIE, OBICTPOPEKYIIHE.
MeramokepaMu4eckie TBepable cruiaBbl. Cramu uis
HU3MCPHUTCIIbHBIX HMHCTPYMCHTOB. Cranu JJI1 IITaMIIOB
ne(hOpMUPOBaHHS B XOJIOJJHOM U FOPSTYEM COCTOSIHUSIX.

Koppo3suonHocroiikue cranu U cruiassl. JKapoynopHsie
CTalld U CIUIaBbl. MarHUTHbIE U HEMArHUTHBIE CTAIH U
cruaBpl.  CranM W CIUIaBbl  MOHMXKEHHOTO U
MOBBILIEHHOTO AIIEKTPOCOMPOTUBIICHHUS.
CeepnipoBoanuku. Ctany U CIUIaBbl ¢ OCOOEHHOCTSIMU
MOAYJS VYIOPYrOCTH U  TemIoBoro KoddduiueHTta
paciupeHus.

CnnaBel Ha ocHOBe Menu. Jlatynu u Opon3bl. CriiaBsl
Ha OCHOBe amoMuHus. JluteliHble U AegopMupyembie
craBel.  [lpumom w  6ab6utel.  Knaccuduxarus
HEMETAJINYECKUX MaTEpUAJIOB.

[1-5]

6. Cooepircanue KoONIOKEUYMOB

KomnokBuymsl mporpaMmoil 1 yd4eOHBIM TIJIAHOM HE MPEAYCMOTPEHBI.

7. Ilepeuensv npaxmuyeckux 3aHamuil

[TpakTuyeckue 3aHITUS] yU€OHBIM IJIAHOM HE MPETyCMOTPEHBI.

8. Ilepeuens nabopamophuvix pavom

Bcero HaumenoBanue 1abopaTopHoii pa6oTsl. 3axanus,
4acoB BOIIPOCHI, 0TPadaTbiBaeMble HA J1a00PATOPHOM 3aHATHH

YuyeoHo-
MeETOANYeCcKoe
ob0ecreueHue

2 4

3

BrnusiHue cremeHu XoJogHOW nedopManuu Ha CTPYKTYpY H
2 CBOMCTBa METAJJIOB.

BnusHne Temmeparypbl HarpeBa Ha CTPYKTYpPYy M CBOMCTBa
X0JIOAHOIe()OPMUPOBAHHOTO METAJIIa

[16,17]

Mertamtorpaduueckuii aHaIn3 METaIOB U CILIaBOB.
2 Jnarpamma cOCTOSIHUS JKEJIE€30yTIEPOAUCTHIX CIIJIABOB.
YnbTpa3BykoBas 1e()eKTOCKONUS JIeTaleil.

[14,20,21]




1 2 4 3
W3yueHre MUKPOCTPYKTYPBI CTaIH B PABHOBECHOM [7,8]

3) COCTOSIHUH.
V3yueHne CTPYKTYphl H MEXaHUYECKHUX CBOMCTB YYT'YHOB
H3mepeHne TBepA0CTH METAIIOB U CILUIABOB [9,10,15,18,19,
N3yuenune CTpyKTyphI cTaliell B HEPaBHOBECHOM COCTOSTHHH 22,23]
OTtnyck 3aKajaeHHOHN CTallu.

6 2 OnpezneneHre NPOKATUBAEMOCTH CTaJIH.
H3y4eHne MUKPOCTPYKTYPbI CTAIIbHBIX JICTAJICH TIOCIIe
[IEMCHTAIIH
MapkupoBKa U Ha3HAUYCHHE CTaJICH

7 W3yueHre MUKPOCTPYKTYPbl HHCTPYMEHTAIBHBIX CTaJel U [11]
CILIABOB

8 W3yueHne CTPYKTYpPbI IBETHBIX CIIJIABOB [12,13]
MUKpPOCTPYKTYpPHBIN aHAJIN3 TIACTMACC

9. 3a0anus 0na camocmoamenabHou padomvl Cmy0eHmoe
Ne Bcero Bomnpock! [1st caMOCTOSATEIIBEHOTO U3YYCHUS YueOHo-
TEMBI | 4acoB METOIUYECKOE
o0ecrnieueHue

1 2 3 4
Tumbl  KPUCTALTMYECKUX  CTPYKTYp, HMX  XapaKTePHCTHUKA.

1 5 JledexTsl aToMHO-KpUCTaIUIMYecKoro crpoeHus. Kpusas Oqunra. [1-6]

TepMoauHaMHUECKHE OCHOBBI CAMOIIPOM3BOJBHOM IEPBUYHOU
kpuctaymsanuu. Pasmep kpucramios. He camonpoun3sBosbHas
2 11 NEepBUYHAS  KPUCTAUIM3AIUs, OCHOBBI  MOJIU(HUIIMPOBAHUS, [1-6]
MOJIUGUKATOPBl TYrOIUIABKME M IOBEPXHOCTHO AKTHBHBIE.
Bropuynas kpucramumsanus.

Mexanuzm XO0JIOJHOM IJ1aCTUYECKOM nedopmanuu.
3 16 [Inactuueckas gegopmanus B Metaax. BiusiHue Ha cBoiicTBa. [1-6]
Bo3sspar. OTapIX. ITonmuronuzanmus. Pexpucrannuszanus

IIepBUYHAs U BTOpUYHAsl. /[narpaMMsl peKpuCTaUIM3aluN

I'ereporeHHsble CTPYKTYpHI.

XVUMUYECKHE COEIMHEHUS U MX pa3HOBUAHOCTU. TBepable
pacTBopel. PacTBOpel Ha OCHOBE OJHOM U3 KOMIIOHEHT.
OrpaHu4eHHbIE U HEOTPpaHUYEHHBIE TBEPAbIE pacTBOPHI. TBepbIe
pacTBOpBI HA OCHOBE XUMHUYECKUX COEIUHEHUMN.

VYnopsaoueHHble TBepAble pacTBOpPbl. MeToabl NOCTPOEHUS
auarpamMMm COCTOSHMs. MeTonpl aHanu3a AWarpaMM COCTOSHUS
4 14 (npaBuyio ¢a3, mpaBUJIO KOHIIEHTpAIMIl) Ha IPUMEPE AUarpaMMbl [1-6]
COCTOSIHMSL JUIsl  Ciy4ash HEOTPaHMYEHHOH pPacTBOPHUMOCTH
KOMITOHEHT B TBEP/IOM COCTOSTHUH.

AHanu3 quarpamMMm COCTOSIHMSI JABOWHBIX CIUIABOB: JJISl CIIydas
OTPaHMYEHHOW  pPacTBOPUMOCTH  KOMIIOHEHT B  TBEpIOM
COCTOSIHMM; JUIsl CiIydasl MOJIHOM HEpaCTBOPUMOCTH KOMIIOHEHT B
TBEPAOM COCTOSIHUM U JUIsl Ciiydass oOpa3oBaHHs yCTONYMBBIX
ITPOMEXKYTOYHBIX COEINHEHUM.




16

KommoneHnTsl u (pa3bl B cImaBax jkeie3a ¢ yriaepoaoM. AHalu3
JarpaMMbl COCTOSTHUS JKeTIe30 — IIEMEHTHT.

Jlmarpamma COCTOSIHHMS CIUIaBOB Jkeyie3o0 — rpadur. [Ipomeccs
rpadutnzanuu. Knaccudukanuss cruiaBoB. CTand U 9yTryHBIL
CtpykTypa, CBOHCTBa M NMPHUMEHSIEMOCTh OCIbIX, OTOCICHHBIX H
CephIX, MOIM(DUIIMPOBAHHBIX U BEICOKOIIPOYHBIX YyT'YHOB.

[1-6]

18

[IpeBpamienusi mpu HarpeBe [0 AayCTEHHUTHOTO COCTOSIHHUSL.
[IpeBpaleHne ayCTeHUTA MPU OXJIAKIACHUU U MEPEOXIIAKIACHUMU.
[TepnutHOE MpEeBpaIllCHHE. beitnutHoe MpeBpalllCHUE.
MaprencutHoe npesBpauieHue. [IpeBpameHuss npu  OTIIyCKe
CTaJIu.

[Ipaktuka TtepmooOpaboTku. HarpeBarenbHble YCTpOIiCTBa.
Oxnaxparomue  cpeapl.  3ammra OT  OKHCIEGHUS  IpHU
TepmooOpabdoTke. Buabl TepmooOpaboTku crtanmu. OTKUT CTaH.
Hopmanuzanus cranu.

3akanka  crand.  Beibop  temmepatypbl.  OXaxIeHHE.
BuyTpennue HanpspbkeHus. 3aKaJuBaeMOCTh U MPOKATHUBAEMOCTh
craimu. CrocoObr 3akanku ctanu. Otmyck crtamu. OOpaboTka
xononoM. Tepmomexanuueckas oOpaboTka.

[ToBepxHOCcTHOE ymnpouHeHue cranu. [loBepXHOCTHasl 3akajka.
XuMmuko-TepMudeckas oopadotka. LlemenTanus. A3oTupoBaHue.
HutpouemenTauus. Auddy3snonHas MeTanauzanus.

10

Cranu OOBIKHOBEHHOTO KayecTBa, MAapKHpPOBKA, HAa3HAUEHUE U
obiactu mpumeHeHHs. CTald CHEIUAIBHOTO HA3HAYCHHS: IS
JUCTOBOM U OOBEMHOHN IITAMIIOBKH;, HarapTOBAaHHBIE CTallu;
aBTOMaTrHele  cranu.  JlermpoBanHble — cranu.  BiusiHue
JETUPYIOIIMX SJIEMEHTOB Ha CTPYKTYpy M CBOWCTBa CTajei.
Krnaccudukanus u MapKHpOBKA CTaJICH.

KoHcTpyKIIMOHHBIE CTald M UX PA3HOBUIHOCTHU: IIEMEHTYEMBIE,
yIIy4lIiaemsbie, MPYKUHHBIE, IAPUKOTIOIIITUITHUKOBBIE,
BBICOKOIIPOYHBIE, CTPOUTEIbHbIE W apMaTypHble. CTpyKTypa,
TepMooOpaboTKa, Ha3HaYeHHWe W  00JacTh  NPUMEHEHUS
KOHCTPYKIIMOHHBIX CTajeil.

NucTpymenTanbHble cTanmu W CrutaBbl. CTanmu i PEeXYIIUX
WHCTPYMEHTOB: YIIEPOIUCTHIE, JIETUPOBAHHBIE,
OpIcTpopexymue. MeTauioKepaMUUeCKHe TBEPJAbIE CIUIABBI.
Cranu nns U3MepUTENbHBIX UHCTPYMEHTOB. CTanu s IITaMIIOB
nehOpMUPOBAHMS B XOJIOTHOM U TOPSTYEM COCTOSIHUSIX.

10

Koppo3uonHocToiikue cTanu u criaBbl. JKapoynopHbIe CTaau U
criaBel. MarHUTHBIE 1 HEMAarHUTHBIE CTalW U ciiaBbl. CTanu u
CIUTaBbI MIOHUKEHHOTO U MOBBIIIEHHOTO 3JIEKTPOCOMPOTHUBICHHUS.
CeepripoBognuku. CTand U CIUIaBbl ¢ OCOOCHHOCTSIMU MOJTYJIsS
YIPYTOCTH U TEIIOBOTO KO3 PHIIMEHTa pacIIuPEeHHUS.

CrnnaBel Ha ocHOBe Menu. JlaTynu u 6pon3bl. CruiaBbsl HA OCHOBE
amomunus. Jlureiinsie u aegopmupyemsie crasbl. [lpunon u
06a60uTh1. Knaccudukarms HeMeTaUIMIeCKUX MaTepruasoB.
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10. Pacuemno-cpagpuueckan paboma




PacuetHo-rpaduueckass pabora mporpamMmoil W y4yeOHBIM IUIAaHOM  HE

npenycMOTpeHa.
11. Kypcosas paboma

Kypcosas pabota nporpamMmoil 1 yueOHBIM IIJIAHOM HE MPEyCMOTpPEHA.
12. Kypcoeoii npoexm

KypcoBoii nmpoekT mporpammoil 1 yueOHbIM IIJIaHOM HE MPEIyCMOTPEH.

13. @ono ouenounvix cpeocme 011 NPOGEOEHUL NPOMENHCYHOYHOU ammecmayuu
o0yuarowuxca no oucyuniaune (Mooyio)

Crenenb CQOPMUPOBAHHOCTH Yy CTYyJAEHTAa KOMIETEHLUHUH, NPEAYCMOTPEHHBIX
y4eOHBIM IUIAHOM, OLIEHUBAETCS MPEIOoIaBaTeIeM Ha BCEX ATanax y4eOHOro mporecca
KaK B pe3yJbTaTre HAOII0IEHUS 3a €ro paboTol B ayquTopusax (J1abopaTopusix), Tak U 10
pe3yibTaTaM BBINOJIHEHUS] MHAWBUAYAIbHBIX 3a7aHuil. OnrcaHre KpUTEPUEB U IIKaJIbI

OILICHWBAHUS JaHO B TaOJIHUIaX.
B mporecce ocBoeHHss 00pa30BaTENBHOW MPOrpaMMBbl Y OOYYArOIIErocsi B XOJE

HU3ydCHUA  JUCHUILIMHBI

«MarepuanoBeeHHUE

JOJIDKHBI

OOIIeKyIBbTYypHBIC U TIpodeccruonanbabie kKomneTenmmn ([TK-1):

YPpOBHM OCBOCHUSI KOMIIETCHIIUN

OBITH

chopMUPOBaHBI

NHunekc CIOCOOHOCTBIO K CaMOOPTaHU3alUU U caMO00pa30BaHUIO
OK-7

Crynenn ITokaszarenu TexHonoruu OTinunTeNnbHbIE Cpencrea n

YPOBHEM OLICHKH (dbopMupoBaHUs MIPU3HAKU TEXHOJIOTHH OLICHKH

OCBOCHHUS pe3ynbTaToOB

KOMIIETEHIINHU

IToporosslii 3Haer: Jlexuuu, BocnpousBogur | JlaGoparopHsie

(YmoBmneTsB.) -OCHOBHBIE nabopaTopHble OCHOBHBI€ MTOHATHS, | paOOTHI BBHIIIOJHEHBI
0COOEHHOCTH 3aHATHA, 3HACT METO/BI, c HEOOJIBIIIMMHU
oOyueHus B | CAaMOCTOSITEIbHAS MIPOLIEAYPHI, 3aMEYaHUIMU,
BbIcIIeM y4yeOHOM | paboTa CBONCTBA, UMEIUCH
3aBEJICHUY; MPUBOJUT (aKThl, | 3aTPyIHEHUS MpH
-CIOCO0BI UACHTUDUIMPYET, | OTBETE Ha
OpraHu3ayu JaeT 0030pHOe JOTIOJTHUTEIIbHBIE
y4eOHO OIMCaHUe. BOIIPOCHI;
JEeITEITLHOCTH, He MeHee 60%
IIPUEMBI Pa3BUTHS IPABUJIBHBIX
-II03HABATEIIbHBIX OTBETOB pu
IIPOLIECCOB BBITNIOJTHEHUH




YwMmeer:

-paboTtath C
3JIEKTPOHHOU
KHUTOM,
opopMIIATH
KOHCIIEKTHI
JIEKITHM;
-CaMOCTOSITEIILHO
TOTOBUTHCS K
CEMHUHAPCKUM |
MIPaKTUYECKUM
3aHSTHSIM.
Bnaneer:
-HaBBIKAMH
CaMOyMpaBJeHUS B
yueOHOU
NeSITeNIbHOCTH;
-COBPEMCHHBIMU
WHTEPAKTHBHBIMU
TEXHOJIOTUSIMU
yaeOHOM
NeSITeNbHOCTH B
KOHTEKCTE
oOyueHus B
BBICIIIEM Y4EOHOM
3aBeJICHUU.

[IponBuHyTHII
(xopor1o)

3Haer:

-OCHOBHBIC
0COOEHHOCTH
o0y4YeHHS B
BHICIIEM y4eOHOM
3aBEACHUU;
-CTIOCOOBI
OpraHu3aI’
yueOHOU
NEATETbHOCTH,
MIPUEMBI Pa3BUTHS
-TI03HABATEIbHBIX
MIPOIIECCOB

Ywmeer:

-paboTaTh c
JJIEKTPOHHOU
KHUTOM,
oopMiIATH
KOHCIIEKTBI
JICKITUM;
-CaMOCTOSATEIBLHO
TOTOBHUTBCS K
CEeMHHAPCKHM |
MPAKTUYECKUM
3aHATHSM.
Bnaneer:

TECTOBBIX 3aJIaHUM;
HEC BITIOJIHEC
3aKOHYEHHBIE
BBIBOJAbI B OTBCTC
Ha BONPOCH  Ha
3a4eTe

BrisBaser
B3aNMOCBSI3H,
KJIaCCU(PUIUPYET,
YIOPSIAOYHUBAET,
UHTEPIIPETUPYET,
IUIAHUPYET,
IIPUMEHSIET 3aKOHBI,
peanr30BbIBAET,
UCIIOJIB3YET.

JlaGopaTopHbIie
paboTHI BBHITTOJTHEHBI
c HEOOJIbIITUMHU
3aMEUYaHHIMU,
HMMEIIHCh
HeOOoIbITHE
HETOYHOCTH npu
OTBETE Ha
JIOIIOJTHUTEIbHEIC
BOTIPOCHI;

He MeHee 75%
MPaBHIILHBIX
OTBETOB npu
BBITIOJTHCHUH
TECTOBBIX 3aJIaHUM;
UMEIOTCSl HEeTpyOble
OIMOKU TN
HETOYHOCTH npu
OTBETE Ha BOIPOCHI
Ha 3a4eTe
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-HaBbIKAaMH
CaMOyTpaBIeHUS B
y4aeOHOI
NeSTeNIbHOCTH,
-COBPEMEHHBIMHU
WHTEPAKTHBHBIMU
TEXHOJIOTUSIMH
yueOHOU
NESTEIbHOCTH B
KOHTEKCTE
oOy4eHus B
BBICIIEM YYEOHOM
3aBEJICHHU.

Bricokuii
(oTIMYHO)

3Haer:

-OCHOBHBIE
0COOCHHOCTH
oOyueHus B
BBICIIIEM Y4EOHOM
3aBe/ICHUU;
-CTIIOCOOBI
OpraHu3aluu
yaeOHOM
NesITeNIbHOCTH,
MIPUEMBI Pa3BUTHS
-I03HABATEIbHBIX
MIPOIIECCOB
Ywmeer:

-paboTaTh c
3JIEKTPOHHOU
KHUTOM,
oopmIIATH
KOHCIICKTBI
JICKITUH;
-CaMOCTOSITeIILHO
TOTOBUTHCS K
CEMHHAPCKUM |
MIPAKTUICCKHM
3aHSTHSIM.
Bnaneer:
-HaBBIKAMH
CaMOYTIpaBJICHUS B
yueOHOU
JeSTEILHOCTH,
-COBPEMEHHBIMU
WHTEPAKTHBHBIMU
TEXHOJIOTUSIMHU
yaeOHOI
NesTeNbHOCTH B
KOHTEKCTE
oOyueHus B
BBICIIIEM  YIEOHOM
3aBeJICHUU.

AHanusupyer,
JMAarHOCTUPYET,
OLICHUBACT,
HPOTHO3UPYET,

KOHCTPYHpPYET.

JlaGoparopHble
paboTHI BBHITTOJTHEHBI
oc3 3aMEYaHUMH,
CTYIEHT CBOOOJHO
OTBEYACT Ha
JIOMOJIHUTEIbHBIE
BOIIPOCHI;

He MeHee 90%
MPaBUIILHBIX
OTBETOB npu
BBIIOJIHCHHH
TECTOBBIX 3aJaHUI;
CTYJICHT yMmeeT
OTICPUPOBATH
CIIEI[UAIbHBIMH
TEPMUHAMHU,
UCIIOJIB3YET B
OTBETE
JTIOTIOJTHATEITLHBIN
MaTtepuan,
WJUTIOCTPUPYET
TEOPETHUECKUE
MTOJIOKCHUS
MPaKTUYECKUMHU
npuMepamMu

npu  OTBETE  Ha
BOIIPOCHI Ha 3a4eTe
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Nnnexc TOTOBHOCTBIO MPOBOJUTH CTaHJAPTHBIE U CEPTUDUKAIIMOHHBIE UCIIBITAHUS
ITK-17 MaTepHUaJIOB, U3/1CIINNA U TEXHOJIOTHYECKHUX IIPOLIECCOB
Crynenu Ilokazarenu oneHKU Texuonornu OTInyuTeNIbHLIE CpencrBa u
ypoBHEH pE3yIbTaTOB (dhopMupoBaHus MpU3HAKU TEXHOJIOTUHI
OCBOCHUS OILICHKHU
KOMIIETEHIINH
IToporosslii 3Haer: Jlexuun, Bocnpoussogut | JJaboparopubie
(ymoBieTB.) . 3aKOHOMEPHOCTH | JIabopaTOpHbIE OCHOBHBIE paboThI
MIPOIIECCOB 3aHATHS TIOHSTHSI, 3HAET | BBIIOJIHCHBI c
KpUCTAITU3aUU u METO/IBI, HEOOIBIIUMU
CTPYKTYpOOOpa30BaHUS IPOIEAYPHI, 3aMEUaHUsIMHU,
METAJIJIOB M  CIIJIaBOB, CBOICTBA, UMEINCH
OCHOBBI ux IPUBOTUT (PAKTHI, | 3aTPYTHEHUS TIPU
TepMOOOPabOTKH, UACHTU(DUIUPYET, | OTBETE Ha
CIocoObI 3aIUTHI naet o030pHOE JOTIOJTHUTEIbHBIC
METAJIJIOB OT KOPPO3HH; OTIHCaHUE. BOTIPOCHI;
. KJIAaCCU(UKALIHIO He MeHee 60%
U CrocoObl MOJy4eHUs MPAaBUIIBHBIX
KOMITO3UITHOHHBIX OTBETOB npu
MaTepuasos; BBIMIOJTHEHUH
. TIPUHIIHAITBI TECTOBBIX
BbIOOpa 3a/laHui;
KOHCTPYKIITMOHHBIX HE BITOJTHE
MaTepuasoB TUIS 3aKOHYEHHbBIE
MIPUMCHCHUS B BBIBOJIBI B OTBETE
MIPOU3BO/JICTBE; Ha BOIpPOCH Ha
. CTPOCHHE u 3auere
CBOICTBa METAaJIJIOB,
METO/TBI 1704
WCCIICJIOBAHMUS,
. KJIaCCU(UKALIHIO
MaTepuanoB, METaUIOB
MU CIUIaBOB, MX 0OO0JIacTH
MIPUMEHEHUS;
Ywmeer:
*pacro3HaBaTh u
KJIaCCU(PUIIUPOBATH
KOHCTPYKIITMOHHBIE u
CBIPBEBBIC  MaTEPHAJIBI
MO0 BHEIIHEMY BHIY,
MIPOUCXOXKICHHUIO,
CBOMCTBAM,;
*OIpeeTsaTh BU/IBI
KOHCTPYKITHOHHBIX
MaTepuasos;
*BRIOMPATh MaTepUaIbl
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JUJI. KOHCTPYKIUMA 1O UX

Ha3HAYECHUIO u
YCIIOBUSM
JKCIUTyaTaluu;
*TIPOBOJIUTH
MCCJIEIOBAHMUS u

WCIBITAaHUSI MaTEPHAIIOB
Bnaneer:

suHpopMarueit 0
CBOMCTBax u
NPUMEHCHHUH

Pa3IMYHbIX MATCPUATIOB
*HaBBIKAMHU

NpaBUIBHOTO  BBIOOpaA
MaTepHaioB HCXOAS U3

aHanusa YCIIOBHM
AKCIUTyaTaIuu u
IIPOM3BOJICTBA.

* HaBBIKAMU Ha3HAYCHUS
TepMOOOPabOTKH
MaIInHOCTPOUTEIHHBIX
MaTepHasoB;

*HABBIKAMH o

onpeneaeHUu0 (PU3HKO -
MEXaHUYECKUX CBOWCTB

MaTepuasoB.

[IponBunyThIll | 3HaeT:

(xopor1o) . 3aKOHOMEPHOCTHU
MPOLIECCOB
KPUCTAILTU3AIIUU u
CTPYKTYypOOOpa30BaHUS
METAJJIOB H  CILJIABOB,
OCHOBBI ux
TepMOOOPabOTKH,
CIoCco0bI 3aIUTHI
METAIJIOB OT KOPPO3HH;
. KJIaCCU(UKALINIO
U CrmocoObl TOJNy4eHUs
KOMITO3UITHOHHBIX
MaTepuasoB;

. TIPUHITHAITBI
BbIOOpa
KOHCTPYKITHOHHBIX
MaTepuajoB TUIS
IPUMCHCHUS B
MIPOU3BO/ICTBE;

. CTPOCHHE u
CBOICTBa METaJIJIOB,
METO/TBI 1704
WCCIICJIOBAHHS,

. KJIacCU(PUKAITHIO

MaTCpraJioB, MCTAJJIOB

BrisBaser
B3aMMOCBSI3H,
KJIaCCU(PUIUPYET,
YIOPSAOYHNBAET,
WHTEPIPETUPYET,
TJIAHUPYET,
MIPUMEHSET
3aKOHEI,
peanu30BbIBAET,
HCIIOJIB3YET.

JlaGopaTopHbIie
paboTsl
BBITIOJTHCHBI c
HEOOIBIITUMHA
3aMEYAHMSIMH,
HMEJTUCh
HeOOoJIbIINe
HETOYHOCTH  TIpH
OTBETE Ha
JIOTIOJTHUTEIbHBIC
BOTIPOCHI;

He MeHee 75%
MIPABHIILHBIX
OTBETOB npu
BBITIOJTHCHHH
TECTOBBIX
3aJIaHHI;
UMEIOTCS
HerpyObIe OMMUOKHN
WIM  HETOYHOCTH
NpuH  OTBETE Ha
BOTIPOCHI Ha
3aueTe
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M CIUIaBOB, MX 0O0JIacTH
MIPUMEHEHUS;

Ywmeer:

*pacro3HaBaTh u
KJ1acCu(pUITMPOBAThH
KOHCTPYKIIMOHHBIS u
CBIPBEBBIC  MaTEpPUAJIBI
M0 BHEIIHEMY BHIY,
MIPOMCX 0K JICHHIO,
CBOMCTBAM,;
*OTPELISITh BUJIBI
KOHCTPYKIITHOHHBIX
MaTepHaJioB;

*BBIOMpATh MaTepHaJIbl
JUTSL KOHCTPYKIIMH 10 UX

Ha3HA4YCHUIO u
YCIIOBUAM
JKCILTyaTaluu;
*IIPOBOJUTH
UCCIIEI0OBAHNS u

WCIIBITAHUSL MAaTEPUAIIOB
Bnaneer:

suH(pOpMaIuei 0
CBOMCTBAx "
MpUMEHEHUHN

pa3IMYHBIX MaTEpUajIOB
*HABBIKAMH

MPaBWJIBHOTO  BBIOOpaA
MaTepHalioB HCXOIs U3

aHanusa YCIIOBUU
AKCIUTyaTallu u
IIPOU3BOJICTBA.

* HaBbIKAMU Ha3HAYEHUs
TEPMOOOPaOOTKH
MAaIIMHOCTPOUTENIbHBIX
MaTEepUaos;

*HaBBIKAMU 1o

OTpesieNIeHuI0 (U3UKO -
MEXAHUYECKUX CBONUCTB
MaTepHaJIOB.

Bricokuii
(oTIM4HO)

3Haer:

. 3aKOHOMEPHOCTH
IPOIIECCOB
KPHUCTaILTU3AIH u
CTPYKTYpPOOOpa30BaHUS
METAJUIOB M  CIUIABOB,
OCHOBBI ux
TEpMOOOPabOTKH,
CIocoObI 3aIIUTHI
METAJUIOB OT KOPPO3UH;
. KJIacCU(PUKAIIIO
U CIIOCOOBI MOJyYeHUS

AHanuzupyer,
JUarHOCTUPYET,
OLICHUBAET,
IIPOrHO3UPYET,

KOHCTpYHpPYET.

JlaGoparopHble
paboTHI
BBIIIOJIHEHBI ~ 0Oe3
3aMEUYaHHUi,
CTYJIGHT CBOOOHO
OTBEYaeT Ha
JIOTTOTHUTEIBHEIE
BOTIPOCHI;

ne Menee 90%
MPAaBUIBHBIX
OTBETOB pH
BBITTOJTHCHUH
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KOMITO3HIIMOHHBIX

MaTepUaJIOB;
. TPUHITUTIBI
BBIOOpA
KOHCTPYKIITMOHHBIX
MaTepHUaJIOB JUISE
MIPUMEHEHUS B
IIPOU3BOJCTBE;

. CTpOCHUE n
CBOMCTBaA METaJIOB,
METO/IBI 1504
HCCJICIOBAHUS;

. KJIacCU(PUKAITHIO

MaTepuaioB, METAJUIOB
U CIUIaBOB, UX 00JIaCTH
IPUMEHEHUS;

Ywmeer:

*pacro3HaBaTh u
KJIaccu(UIMpPOBaTh
KOHCTPYKLIMOHHBIE u
CBIpBEBBIE  MaTepUabl
II0 BHEUIHEMY BHIY,
IIPOUCXO0XKICHHUIO,
CBOMCTBaM;
*OIpENETATh BU/IBI
KOHCTPYKLIMOHHBIX
MaTepUasos;

*BBIOMpATh MaTepHajbl
JUISL KOHCTPYKIMM 1O UX

Ha3HAYCHUIO u
YCIIOBHSIM
JKCILTyaTaluH;
*IIPOBOJUTH
UCCIIEI0BAHNS u

HUCIIBITAHUA MaTepI/IaJ'IOB
Bnaneer:

*UHpopMaIuei 0
CBOMCTBax "
MPUMEHEHUHN

Pa3JINYHBbIX MAaTCpUAJIOB
*HaBbIKaMU

MMPaBUIIBHOTO BH60pa
MaTCpraJiOB HCXOIAd M3

aHainusa YCIIOBHM
JKCIITyaTaluu u
IIPOU3BO/ICTBA.

* HaBbIKAMU Ha3HAYEHUS
TEPMOOOPAOOTKH
MaIIMHOCTPOUTENbHBIX
MaTepUasos;

*HaBBIKAMHU 1o

OTIpeIeNIeHUI0 (PU3UKO -

TECTOBBIX
3aJaHuH,

CTYACHT yMeeT
ONepUpPOBaThH
CHeIHAIIbHBIMU
TEpMHUHAMU,
HCIIOJIb3YET B
OTBETE
JIOTIOTHHUTEIIHLHBIN
Marepual,
WJUTIOCTPUPYET
TEOPETUYECKUE
MTOJIOKSHUS
MPAKTUYECKUMU
MpUMepaMu

Ipu  OTBETE Ha
BOIIPOCHI Ha
3a4eTe
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MEXAHUYECKUX CBOWCTB
MaTepHuaoB.

JlaGopatopHbie paOOTBl CUUTAIOTCS YCHEIIHO BBHINOJHEHHBIMH B Clydae
MPEIOCTABIICHUS B KOHIIE 3aHATUN, OTBEJICHHBIX HA BBIMOJHEHUE 3TOM pabOoThI, OTYETA,
BKJIIOUAIONIETO TEMY, XOJl pabOThl, COOTBETCTBYIOIIME PHUCYHKH W TMOANUCU (IIpH
HAJIM4YMK), U OTBETE Ha BOMpPOCHI (3amure) 1o teme padbotsl. Illkana oneHuBaHus —
«3a4TEHO» / «HE 3a4YTEHO». «3aUTEHO» 3a MPaKTUYECKYI0 pabOTy CTaBUTCS B Cilyyae,
€CJIM OHA IMOJIHOCTHIO U MPABWIIBHO BBITIOJHEHA, U TIPU 3TOM OOYYAIOIIMMCS MTOKa3aHO
CBOOOJIHOE BJIaJICHHE MaTepHaioM Mo nucuuriuHe. «He 3aureHo» craBuTcs B citydae,
€CIM TIpaKTUYecKas paldoTa BBHINOJHEHA HEBEPHO W/WIM HE TOJHOCTHIO, U OHa
BO3BpAILlA€TCAd CTYIEHTY Ha J0pabOTKy, a 3aTéM BHOBb CHAETCAi Ha MPOBEPKY
MPENo/1aBaTelo.

CamocrosiTenbHass paboTa CUMTAETCA YCHEIIHO BBIIOJIHEHHOW B  Cly4ae
MPEAOCTABIICHUS OTUETA N0 KaXKJI0M Teme. 3aJlaHue JUIsl OTYETa COOTBETCTBYET MyHKTY
9 paboueii nporpammbl. OLIEHUBAHKE OTYETOB MPOBOJUTCS MO MPHUHIMILY «3a4TEHO» /
«HE 3aYTEHO». «3auTE€HO» BBICTABJISETCS B Ciy4yae, €cClId OT4yeT O(OpMIIEH B
COOTBETCTBHUH C KPUTEPHUSIMMU:

- TpaBUJIBLHOCTH OGOpPMIICHHUS OT4YeTa (TUTYJIbHAs CTpPaHWIIA, OTJIABJICHHUE U
odopmIIeHHE UCTOYHHUKOB);

- YPOBEHb PACKPBITUSI TEMBI OTYETA / MPOPAOOTAHHOCTH TEMBI;

- CTPYKTYPUPOBAHHOCTh MaTepHania;

- KOJIMYECTBO UCIOJIb30BAHHBIX JTUTEPATYPHBIX UCTOUYHUKOB.

B ciydae ecnu kakoil-muOo U3 KpUTEPUEB HE BHITIOJIIHEH, OTYET BO3BPAIIAETCS HA
TOpa0boTKY.

B koH1e ceMecTpa 00yyarolmuiicsi MMCbMEHHO OTBEYAET Ha TECTOBBIC 3aJaHUS,
coJiepKalire BOMPOCHl MO M3y4eHHOMY Marepuany. OLeHMBaHUE TECTOBBIX 3aJaHUM
MPOBOJIUTCA MO MPUHLHUIY «3aYTE€HO» / «HE 3auyTeHo». B KauecTBe KpuTEpHEB
OLICHMBAHUS UCIOJIb3YETCS KOJMYECTBO MPaBUIbHBIX OTBETOB. IIpu oTBeTe Oosiee yewm,
Ha 60 % BOIPOCOB BBICTABIAETCA «3aYTEHO», B CIIy4ya€ MEHBIIETO KOJNYECTBA
MPaBUJIbHBIX OTBETOB CTABUTCS «HE 3aUTCHO.

K sk3ameHy 1o auciuminHe o0yJarouuecs 10MyCKaTCs Mpu:

— TMPEIOCTABICHUHM M 3aIIUTE OTYETOB MO BCEM MPAKTHUECKUM U J1a0OpaTOpPHBIM
3aHATHSM;
— YCHOENIHOM HAlMCAHUMU TECTOBBIX 3aJJaHUM.

Bonpocul 0na 3auema

1. N300pa3ute nuarpaMMy COCTOSIHMSI JIBOMHBIX CIUIABOB JJISi CiIydasl HOJHOM pacTBOPUMOCTH
KOMIIOHEHT B TBEPJOM COCTOSIHUHM, HAHECUTE 00JIacTH (pa30BOM OJHOPOIHOCTH, MOCTPONTE KPHUBYIO
KpUCTAJIIIM3AllMU C IPUMEHEHHEM IpaBmiia (a3, onpeaennTe XUMUYeckuil coctaB ¢a3 B AByX(ha3HOU
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obnacTu, onpeaenute oovemsl (a3 B 1ByX(ha3HOM 001acTy, JaiiTe XapaKTepUCTUKY CIUIaBa B TBEPJIOM
COCTOSTHUH.

2.  M3oOpasure nuarpaMMy COCTOSIHUSI JIBOMHBIX CIJIABOB JJISi CIyd4asl MOJHOW HEPacTBOPUMOCTH
KOMIIOHEHT B TBEPJOM COCTOSIHMM, HaHecHTe o0nactu (a30BOW OJHOPOAHOCTH, [UIS JO
HBTEKTHUYECKOTO CIUIaBa IMOCTPOHTE KPHUBYIO KpPUCTAJUIM3AallMM C TPUMEHEHHEM mpaBuia ¢as,
ompeenuTe XUMHIECKUi cocTaB ¢a3 B AByx(}a3zHoit 001acTu, onpeaenuTe o0beMbl Ga3 B I1Byx(da3zHOM
o0JacTH, JaiTe XapaKTepUCTUKY CIUIaBa B TBEPAOM COCTOSHUH.

3. HM3oOpasure pamarpamMMmy COCTOSIHMS JIBOMHBIX CIUTABOB Uil CIIyYas OTPaHUYCHHOM
pPacTBOPUMOCTH KOMITOHEHT B TBEPJIOM COCTOSIHMM, HaHECUTE 001acTH (a30BOil OAHOPOIHOCTH, IS 32
IBTEKTHUYECKOTO CIUIaBa IOCTPONTE KPHBYI KPHUCTAUIM3AIMM C TIPUMEHEHUEM TmpaBuia ¢as,
OIIpeIeNINTE XUMHUECKUI cocTaB (a3 B Byxda3Hoii 001acTu, onpeaenure o0beMbl pa3 B 1ByX(hazHOi
00J1acTH, JaliTe XapaKTePUCTUKY CIUIaBa B TBEPIAOM COCTOSHUH.

4.  H300pa3ure auarpaMmy COCTOSIHHSI JBOWHBIX CILIABOB JJISI Cydas oOpa30BaHUS YCTONYMBBIX
MIPOMEKYTOUHBIX COCAMHEHUH, HaHecuTe 001acTh (ha30BOM OJTHOPOTHOCTH, JUIS CILIaBa COJIEPIKAIIETO
YCTOMUMBOE MPOMEKYTOUHOE COEAMHEHHE MOCTPONTE KPHUBYIO KPUCTAUIM3ALMU C TPUMEHEHHUEM
npaBuia (a3, onpenenuTe XUMUUYECKH cocTaB (a3 B AByX(a3zHoi o0macTu, onpeaenute oobeMbl (a3
B AByX(pa3HO# 00sacTH, 1aiiTe XapaKTEPUCTHKY CIJIaBa B TBEPIOM COCTOSIHHU

5. U3obpasutre nuarpammy coctosiHusi cmiiaBoB Fe — Fe3C, Hanecute oOmactu (daszoBoit
OJTHOPOJHOCTH, JUIS TUTIOBBIX CIUIABOB MOCTPOITE KPUBYIO KPUCTALTU3AINH C IPUMEHEHUEM TTpaBHIIa
¢a3, onpenenuTe XUMUYECKUN cocTaB (a3 B AByx(]a3HOH 00JACTH MpPU pa3IHUYHBIX TEMIEpaTypax,
OTIPEJICNIUTE TIPH STOM 00BEMBI (ha3, JalTe XapaKTEPUCTHKY CIUIaBA B TBEPIOM COCTOSHHH.

6. U3oOpasute amarpamMMmy COCTOSIHUS CIUIaBOB >kejie30 — rpadur, Hanecute obiactu (azoBoi
OJTHOPOJHOCTH, JUIS TUTIOBBIX CIUIABOB MOCTPOITE KPUBYIO KPUCTAIUIH3AIMY C TPUMEHEHHEM ITpaBUiIa
da3, onpenenuTe XUMUYECKU cocTaB (a3 B AByx(]a3HOH 00JACTH MpPU pa3IHUYHBIX TEMIEpaTypax,
OIIpEJICNIUTE TIPH STOM 00BEeMBI (ha3, galTe XapaKTePUCTUKY CIUIaBa B TBEPJOM COCTOSIHUH.

7. [TpyxuHbl U3roTOBISIFOTCS U3 ctanu 650, HasnaubTe pexxumbl TepMOOOPAOOTKH U OMUIIUTE
(a3oBbBIE MIPEBPAIICHUS U CTPYKTYPY CTAJIH.
8. 3ybOuatsie Koneca U3roToBisitorcs u3 ctanu 40I'P u 10KHBI UMETh BBICOKYIO TOBEPXHOCTHYIO

TBEPIIOCTH MPH BSI3KOH ceprueBruHe. HazHaubTe pesKuMBl yIIPOUYHSIOMIEH TepMOOOPaOOTKH M OIUILIUTE
(a3oBbIe MPEBPALIECHUS U CTPYKTYPY CTAJIH.

9. Banel penykropa usroroBisitorcss u3 craiu 40X U OJDKHBI UMETh HaWJIydlllee COYETaHHE
IIPOYHOCTU U BSI3KOCTU. Ha3HaubTe pesxuMbl TepMOOOpaOOTKH M onuiIuTe (a30Bble MPEBPALICHUS U
CTPYKTYpPY CTaJIN.

10.  3Be30ouKM LEMHOH mepenauyd HM3TOTOBISIOTCS W3 CTanud 45 W JIOJDKHBI MMETh BBICOKYIO
IIOBEPXHOCTHYK0 TBEPAOCTb MPH BA3SKOM cepaueBuHe. Ha3zHaubTe peXHMMBI  YIPOUYHSAIOLICH
TEPMOOOPAOOTKHU U ONUIINTE (ha30BbIE MPEBPAILICHUS U CTPYKTYPY CTAJIH.

11. W3MepuTenbHblii MHCTpyMEHT — TmpoOka wusroroBieHa wu3 cranu 15XH. Hasnaubte
TEpMOOOPAOOTKY, OMUIINTE PEXKUMBI, ()a30BbIE MPEBPALLECHUS U CTPYKTYPY CTAJIH.

12. 3yOuno uzroroBneHo u3 cramu ¥Y7A. HaznaubTe TepM0O0OpaOOTKY, ONHUIIUTE MPEBPAIICHUS H
CTPYKTYpY CTalH.

13. ®pe3a nzrortosneHa u3 cranu P18. HaznaubTe TepM00OpabOTKY, ONUIINTE PEXUMBI, (a30BbIE
IIPEBPALIEHNS U CTPYKTYPY CTaIU

14.  Cgepna umzroroBiustorcs u3 cranu POMS. HaznaubTe pexumbl TepMOOOpPaOOTKH M ONMMILUTE
(a3oBbIe MPEBPAIICHUS U CTPYKTYPY CTAJIH.

15. Hamaiika TokapHoro pesma wusrotobneHa u3 cmiaBa BKS8. Onummnre TeXHOIOTHIO
U3TOTOBJIEHUS, CTPYKTYPY U CBOHCTBA

16. Tena kadeHHWs NOAIIMIHUKOB M3roToBisitorcss w3 cranu IX10. Ha3znaubTe pexuMBbI
YIPOYHSIIOIEH TepMOOOPaOOTKH U ONUIIUTE (Da30BbIE MPEBPALICHUS U CTPYKTYPY CTaJH.

17. MetomoM TIIyOOKOM IMTAaMIOBKH 32 HECKOJBKO TIEPEXO0B M3TOTABIMBAIOT JIETATU W3 CTaIH
10nc. OnumuTe TepMOOOPaObOTKY U CTPYKTYpHBIE U3MEHEHUS IPOUCXOISIINE TIPH STOM.

18. Hamuneauku wm3roraBnuBaroTcs u3 cranu Y 10. Ha3znaubTe TepMooOpabOTKy, ONMUIINTE €€

PEXUMBI, (a30BO-CTPYKTYpPHBIE MPEBPALLIECHUS U KOHEUHYIO CTPYKTYPY CTaIN
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19. ['mnp3a nuAMHApPa BHYTPEHHETO cropaHus uirorasnuBaercs u3 ctanu 38XMIOA u nomxna
o0JyazaTh BBHICOKON TMOBEPXHOCTHOM TBEPAOCTHIO W M3HOCOCTOMKOCTHIO. Ha3zHaubTe ympOYHSIONIYIO
TEPMOOOPAOOTKY, OMHIIUTE PEKUMBI, (Da30BbIe M CTPYKTYpHBIC MPEBpAILEHHUS U CTPYKTYpPY CTalH B
YIIPOYHEHHOM COCTOSIHHH.

20.  3yOuarpie kojeca wu3rotoBisitorcss w3 cramd  12XH3A u  JOMKHBI HUMETh BBICOKYIO
IIOBEPXHOCTHYIO TBEpPAOCTb IpH BS3KOM cepaueBuHe. Ha3HaubTe peXuMBl  yNpPOUHSIOIIEH
TEPMOOOPAOOTKHU M onHIIKNTE (ha30BBIC MPEBPAIICHUS U CTPYKTYPY CTaJIH.

21.  Banbl penyKkTopa M3rOTOBJISIIOTCA M3 CTaau 45 M JOJDKHBI MMETh HaWiIydlllee COYETaHUe
MPOYHOCTH M IUIACTHYHOCTH. Ha3zHaubTe pPEXUMBI YHOPOUHSIOUIEH TEpMOOOPaOOTKH W OIUIINATE
(ba3oBbIe MPEBPAILIECHUS U CTPYKTYPY CTAIH

22.  VYxaxWre HazHaueHHEe M O0JacTH NMPHUMEHEHHs HIKE IMEePEUMCIICHHBIX CTaleld W CIUIABOB:
Cr.6cn, 12X2H4A, 40XI'®, Ac20XI'HM, 65T'A, HIX 20CT, Y7, P9, 9XC, Cr.2cn, 15X, 40X, A30,
60C2, , V13, P6MS5, X, Cr.3nc, 15X, 451, AC14, S0XT'A, IIIX 10, Y8A, P9®S5, 9X, Cr.3kn, 18XT,
40T, A35, 70, IIX 4, Y13A, P6M3, Cr.1nc, 20XH, 40, All, 55C2, IX 15CT, V8, P9, Cr.1kn,
12XH2, 50, A20, 65, IIX 15, V10, P12, Ct.0, 20XH, 40, A12, 50T, Y7A, P18, XBI', Cr.61c,
14X2H3MA, 50XH, AC30XM, 60C2XDA, V11, 11X, Cr.5T'mc, 15X2M, 30XM, AC38XI'M,
60C2XA, Y7A, P9K10.

HepeueHb 60NPOCOB K IK3AMEHY

DK3aMeH He MPEAYCMOTPEH YUEOHBIM IIJITAHOM.

TecTOoBBIE 3aJaHUA 110 TMCHMIIJINHE

1. OcHOBBI TeOpHH CIIABOB
1.1. KOJIMYECTBO ATOMOB, ITPUXOJAIIMXCS HA OJIHYJIEMEHTAPHYIO SYEHKY B OLIK
PEHIETKE
1)2;2)4;3)2;4)4
1.2. KOJIMYECTBO ATOMOB, [TPUXOJISILMXCS HA OJIHYDJIEMEHTAPHYIO SIUENKY B I'TY
PEHIETKE
1)2;2)4;1)2;2)4
1.3. KOJIMYECTBO ATOMOB, [TPUXOJIALLMXCS HA OJHYJIEMEHTAPHYIO SYENKY B I'LIK
PEHIETKE
1)2;2)4;3)6;4)8
1.4. CIIOCOBHOCTH METAJIJTA OBPA30OBBIBATH PA3SHBIE TUTTbI KPUCTAJIJIMYECKUX
PEHIETOK
1) anuzoTponus; 2) Tekctypa; 3) noaumMopdusm; 4) H30TPOITHOCTh
1.5. HEPABHOMEPHOCTb CBOMCTB KPUCTAJIJIA B PASJIMYHBIX KPUCTAJIJIOTPAGUYECKUX
HATIPABJIEHUSIX HA3BIBAIOT
1) nukBaueii; 2) anu3orponuei; 3) TeKCTypoit; 4) mosmmMophu3zMomM
1.6. TNIOTHOCTD IMCJIOKAITMI B M3AEJINU, U3TOTOBJIEHHOM XOJIOJHOM I TAMITOBKOM
1) 104 e 2) 106 em%; 3) 1012 e 4) 102 em™
1.7. IE®EKT KPUCTAJUIMYECKOM PELIETKU, ITPEJCTABJISIOIINI COBOM KPAM JIUIIHEN
MOJIVIIIOCKOCTHU
1) Bakancus; 2) qucnokanust; 3) rpanuna 0yioka; 4) rpaHuna 3epHa

2. Kene3oyriepoaucToie CIUIABBI
2.1. PA3OBBII COCTAB CITIJIABA, COJEPXAIIETO 0,8 % C I10 MACCE, TTIPH
TEMIIEPATYPE 900 °C
1) aycTeHuT; 2) ayCTEHUT U LIEMEHTUT; 3) GeppuT U LIeMEHTUT; 4) pepput
2.2. ®DA30BBII COCTAB CIIJIABA, COJEPXAIIETO 3 % C, [TPU TEMITIEPATYPE 900 °C
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1) aycTeHuT; 2) ayCTEeHUT U LEMEHTUT; 3) nenedypur; 4) ¢peppur

2.3. COAEPXXAHUE YTJIEPOJA (ITO MACCE B ITPOLIEHTAX) B CIIJIABE
SBTEKTOMAHOI'O COCTABA

1)0,8; 2) 2,14; 3) 4,3; 4) 6,67

2.4. CTAJIb, UMEIOIIIAS CTPYKTYPY IEPJIUT Y IIEMEHTUT (BTOPUYHBII)

1) Y8A; 2) crans 08km; 3) V10;4) V7

2.5. CTAJIb, UMEIOILIA A1 MAKCUMAJIbBHOE OTHOCHUTEJIBHOE CY>XEHUE

1) crans 10; 2) crans 45; 3) V10A; 4) V8

2.6. CTAJIb, COJEPXAILIASI B PABHOBECHOM CTPYKTYPE MAKCHUMAJILHOE
KOJIMYECTBO LIEMEHTUTA

1) crans 10; 2) V10A; 3) V8; 4) Y7A

2.7.Y¥YT'YH, B KOTOPOM BECbH YI'JIEPO/JI HAXOAUTCA B CBOBOAHOM COCTOSAHUU U
I'PA®UTHBIE BKJIIFOYEHUA UMEIOT I[NIACTUHYATYIO ®OPMY

1) cepwlii MepAUTHBIN; 2) cepblii GepPUTHBIN; 3) KOBKHI YyT'YH; 4) BBICOKOTIPOYHBIH

3. Tepmuyeckass 1 XMMHUKO-TepMHUYecKas 00padoTka
3.1. [IPEBPAILIEHUE, [TPOUCXO/IALLEE ITPU HATPEBE JJOSBTEKTOWIHOM CTAJIU B
NHTEPBAIJIE TEMIIEPATYP ACI — AC3
1) nepnuro-aycTeHUTHOE; 2) (EpPUTO-ayCTEHUTHOE; 3) IEMEHTUTO-ayCTEHUTHOE; 4) MEPIUTHOE
3.2. AYCTEHU3ALIUA ITPOUJIET BBICTPEE (ITPY ITIPOUMX PABHbBIX YCJIOBUSIX) B
CTAJI1 C COAEP)KAHUEM VIJIEPOIA
1) 0,1 %; 2) 0,4 %; 3) 0,8 %; 4) 0,02 %
3.3. CTAJIb, UMEIOIIIA A BOJIBIIVIO [TPOKAJINMBAEMOCTD
1) 40X; 2) 40; 3) 45;4) V7
3.4. KAKAA CTAJIb YYBCTBUTEJIBHEE K 3AKAJIOYHBIM TPELIMHAM?
1) crans 45; 2) V8; 3) C15; 4) crans 10
3.5. KAKAA CTAJIb BYJET UMETDH BOJIBIIIY IO TBEPIOCTD ITOCJIE 3AKAJIK?
1) C10; 2) Cranb 60; 3) V9; 4) crans 30
3.6. TEMIIEPATYPA HATPEBA CTAJIA Y7 11O/l 3AKAJIKY
1) Acl +(30-50°C); 2) Ac2 +(30—50°C); 3) Ac3 + (30— 50 °C); 4) 900°C
3.7. CTPYKTYPA TIOCJIE ITPABUJIbHOM 3AKAJIKH CTAJIM 35
1) MapTeHCUT; 2) MapTEHCUT, AyCTEHUT OCTAaTOYHBIH; 3) MapTEHCUT, AyCTEHUT OCTAaTOUHBIN, [IEMEHTHUT
BTOPUYHBIN; 4) MapTeHCUT, GeppuUT

4. JlerupoBaHHbIE CTAJH U CIJIaBbI. [|BeTHBIE MeTAJLIBI M CIJIABBI HA UX OCHOBE
4.1. HUBKOJIETUPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COJIEP)KAHUE
JJETUPYIOIINX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 5 %
4.2. CPEIHEJIETUIPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COJIEP)KAHUE
JIETUPYIOUIWX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 1 %
4.3. BBICOKOJIETMPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COJIEP)KAHUE
JJETUPYIOIINX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) 6omnee 10 %; 4) 2,5 %
4.4, XUMWUYECKHWH DJIEMEHT, [TIPUMEHSIEMbBIN JULSI JIETUPOBAHIS
KOPPO3MOHHOCTOMKUX CTAJIEN
1) Cr; 2) W; 3) Cu; 4) Mn
4.5. BBICTOPEXYIIMWE CTAJIN JIETUPYIOT ... OCHOBHbBIM XNMHWNYECKHNM
DJIEMEHTOM
1) Cr; 2) W; 3) Cu; 4) Mn
4.6. CTAJIb JIEAEBYPUTHOI'O KITACCA
1) 12XI"2MTP; 2) P18; 3) XBI'; 4) X
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4.7. BSHAYEHUE BYKBHBI “A” B MAPKE CTAJIA 38XH3A
1) coneprkanue aTrOMUHHES; 2) COIepKaHUE a30Ta; 3) BHICOKOKaueCTBEHHAs; 4) aBTOMATHAs

5. Hemera/uinyecKkue MaTepuaJibl 1 BLIOOP MaTepuaJia 1Jisi KOHKPETHOI0 Ha3HAYeHUS
5.1. ITIPOCTBIMU TINTACTMACCAMU HA3BIBAIOT
1) monmumepsl 63 100aBOK; 2) MOJMMEPHI M HATIOJHUTEH; 3) TTOJIMMEPHI U CTaOUITN3aTOPHI,
4) moauMepsl U MIacTU(UKATOPHI
5.2. BINTACTMACCHI JJJIs ITIOBBIIIEHW S MEXAHUYECKX CBOMCTB JJOBFABJISIOT
1) ctabunu3zaTopsl; 2) HAIOJHUTENH; 3) MIIACTUPHUKATOPSL; 4) perenepar
5.3. BINIACTMACCEHI Ui BAMEJJIEHUSA CTAPEHUA JJOBABJIAKOT
1) ctabunu3zaTopsl; 2) HAIOJIHUTENH; 3) MIIACTHPUKATOPSL; 4) perenepar
5.4. BIUNIACTMACCHI U1 YMEHBIIEHW A XPYIIKOCTU JOBABJIAKOT
1) ctabunu3zaTopsl; 2) HAIOJIHUTENH, 3) MIACTHPUKATOPSHL; 4) OTBEPIUTEID
5.5. BINTACTMACCEHI JJIsI COXPAHEHUSA CTPYKTYPBI MOJIEKYJI JOBABJISIOT
1) ctabunu3zaTopsl; 2) HAIOJIHUTENH, 3) MIACTHPUKATOPSHL; 4) OTBEPIUTEID
5.6. OTBEPAUTEJIN JOBABJIAIOT B INTACTMACCHI
1) TepmonutacTuyHble; 2) TEPMOPEAKTUBHBIE; 3) BO BCE BHJIbI IJIACTMACC
5.7. HABOBUTE CAMBII OI'HEOITACHBIN ITOJIMMEP Y ITOPUCTBIE TNIACTMACCHI HA
EI'O OCHOBE
1) monuaTHIieH; 2) HOTUCTUPOI; 3) ONUypeTaH; 4) CTEKIOTEKCTOIUT

14. Oopa3zosamenvhuovie mexnonocuu

I[JI)I JOCTHIKCHHA  INUIAHUPYCMBIX  PC3YJILTATOB 06yquH;1 B JUCHHUIIIINHC
«MaTepI/IaJ'IOBG,Z[CHI/IG» HCIIOJIB3YIOTCA  PA3JIMYHBIC 06p330BaT€J'ILHBIC TCXHOJIOTHH, B
TOM 4YHMCIJIC:

- I/IH(bOpMaHI/IOHHO-paSBHBaIOIHI/IG TCXHOJIOT'NH, HAIIPAaBJICHHBIC Ha q)OpMI/IpOBaHI/IC
CHCTCMBI 3HaHHﬁ, 3alIOMHUHAaHHNC H CBO60I[HO€ OIICPHUPOBAHUC HMHM. HCHOJ’IBSY@TC}I
JIGKHI/IOHHO-CGMI/IHapCKI/Iﬁ MCTOM, CaMOCTOATCIIBHOC HN3y4CHHUC JIUTCPATYPBhI,

IIPUMEHEHUE HOBBIX MH(POPMALIMOHHBIX TEXHOJOTUH JJIi CaMOCTOATEIbHOIO
MOMNOJIHEHUS 3HAHUM, BKIIIOYAsl UCIOJIb30BAHUE TEXHUYECKUX M DJIEKTPOHHBIX CPEICTB
uH(popmanuu.

— JINYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJIOTUN 00yUeHHUs, 00ECTICYHBAIOIINE B XO/I€
y4eOHOro mpouecca Y4eT pas3iM4yHbIX CIOCOOHOCTEH O0ydaeMblX, CO3JaHUe
HEOOXOMUMBIX YCJIOBUM 71 Pa3BUTHS WX HMHIUBUAYAJIbHBIX CIOCOOHOCTEH,
pa3BUTHE  AKTUBHOCTH  JUYHOCTH B  y4eOHOM  mporecce.  JIMIHOCTHO-
OPUEHTHPOBAHHBICE  TEXHOJOTMH  OOYYeHHMs]  pealm3ylTcs B pe3yjbTare
MHAMBUAYAJIBHOTO OOILIEHUS MpEenoAaBaTeiss U CTYIEHTa MPU SKCIpecc-onpoce, Mpu
BBIMIOJTHEHUM JIOMAIIHUX HWHAWBHUIYaAJbHBIX 3a/laHui, PEelIeHUH 3a7ay MOBBIILIEHHON
CJI0KHOCTH, Ha €KEHEICIbHBIX KOHCYJIbTALUSX.

[IpakTUKyMBbl, TPEHUHTH U 00y4arOIIe UrPbI SBISAIOTCA (POPMON MHIMBUYaTbHO-
IPYNIOBOTO U MPAKTHUKO-OPUEHTUPOBAHHOTO OOYUYEHHSI HAa OCHOBE pPEaJIbHBIX WM
MOJIETIbHBIX CHUTyalldii NPUMEHUTENbHO K BHAY M Tpodmio mnpodecCHOoHaTbHON
AesTenbHOCTH oOyuwatomierocs. [IpemogaBaTens npy MPOBEACHUHU 3aHATHIA 3THX (hopm
BBHITIONTHSET HE POJIb PYKOBOAMTENS, a (DYHKIIMIO KOHCYJbTaHTa, COBETHHKA, TPEHEpA,
KOTOPBI JIMIIh HANpaBIIseT KOJUIGKTMBHYIO paboOTy CTYJIEHTOB Ha MPHHITHE
MPABUJIBHOTO PEIICHHUs. 3aHATHE OCYIIECTBISIETCS B IUAJIOTOBOM PEXUME, OCHOBHBIMU

CyOBbEKTaMH KOTOPOTO SIBJSIOTCS CTYACHTHI.
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[Ipu opranm3anuy yu4eOHBIX 3aHSATHI UCIIONB3YIOTCS AaKTUBHBIC U WHTEPAKTUBHBIC
MeTonbl  OOydeHwus: auajor, Oecena, pabora B komanpae. [IpeaycmorpeHo 4yTeHHe
JEeKIMA ¢ TOPUMEHEHHEM  MYJIbTUMEAUIHBIX  TEXHOJOTWH. BHeaynutopHas
caMOCTOsTeNIbHAs padoTa CTYJIEHTOB MPOBOJUTCA C HMCIOJIb30BAaHUEM OHOIMOTECYHBIX
PECYpPCOB MHCTUTYTA, PECYPCOB ceTU WHTEPHET M JIOKAIBHBIX CETEBBIX PECYpPCOB
UHCTUTYTA.

15. Ilepeuens yueono-memoouueckoz2o obecneuenus 0,141 00y4aruuxcsa no
oucyuniune

OcHoenasa numepamypa

1. Canynos, C. B. MarepuanoBezaenue : yueoHoe nocodue / C. B. CanyHoB. — 2-¢
u3M., uctp. u pon. — Cankr-IletepOypr : Jlanb, 2021. — 208 c. — ISBN 978-5-8114-
1793-3. — TekcT : 2neKTpoHHBIN // JlaHb : ANEKTPOHHO-OMOMMOTEUHAs cUCTeMa. —
URL: https://e.lanbook.com/book/168740 (mara obOpamenus: 16.10.2021). — Pexum
J0CTyMA: JUIsl aBTOPHU3. MOJIH30BATECH.

2. Marepuanoseaenue : yueonoe mocodue / /1. A. bongsipes, C. B. laBwinos, JI.
. Tlonosa, M. H. TwopskoB. — Bonorna : Uadpa-Unxenepus, 2020. — 424 c. —
ISBN 978-5-9729-0417-4. — Tekct: onexkTpoHHBIM // JlaHb : SIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/148345 (mata
obOpamenust: 16.10.2021). —Pexum noctyna: st aBTOpU3. MOJIH30BATEIICH.

Jlononnumenvhaa tumepamypa

3. MarepuanoBeneHue sl TPAHCIIOPTHOTO MAITMHOCTPOCHHUS : yueOHOe mocooue /
D. P. T'amumos, JI. B. Tapacenko, M. B. YHuukoBa, A. JI. A6aymmun. — CaHKT-

ITerepOypr : Jlawp, 2021. — 448 c. — ISBN 978-5-8114-1527-4. — TekcT :
ANEKTpOHHBIN //  Jlanb  :  BHeKTpoHHO-OMOnMoteuHnas  cuctema. —  URL:
https://e.lanbook.com/book/168565  (mata oOpamenus: 16.10.2021). — Pexum

JOCTYyTIA: JIJIsl aBTOPH3. TOJIH30BATEINCH.

4. ApaboB, M. III. MarepuanoBeneHue U TEXHOJOTHS KOHCTPYKIIMOHHBIX
MarepuanoB. JlabopaTopHblii NpakTUKyM : ydeOHoe mocobue nis By3oB / M. IIL
Apabos, 3. M. ApaboBa. — Cankrt-Ilerepoypr : Jlanp, 2021. — 160 c. — ISBN 978-5-
8114-7510-0. — Texkcr : 21ekTpoHHBIHN // JlaHb : 2IEKTPOHHO-OMOIMOTEUHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/174969  (mara oOpamenus: 16.10.2021). —
PexxuMm nocryma: st aBTOpu3. MOJIb30BaTEIICH.

5. EropoBa, O. B. Texuumueckas wmukpockomus. I[Ipaktuka paboTel C
MUKPOCKOIIAMH JTsl TEXHUYECKUX 11enelt : yueonuk ais By30B / O. B. EropoBa. — 3-¢
u3n., crep. — Cankr-IletepOypr : Jlanp, 2021. — 524 ¢. — ISBN 978-5-8114-8774-
5.— Texcr : snexTponnbli // Jlanp : anekTpoHHO-OMOMMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/180819  (mata oOpamenus: 16.10.2021). — Pexum
JOCTYyTA: JIJIsl aBTOPH3. TIOJIH30BATEINCH.
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Ilpozpammmnoe obecneuenue u Humepnem-pecypcul

24. - HOb eL.ibrary (https://elibrary.ru );

25. - OBC «Jlanw» (https://e.lanbook.com );

- OBC «IPRbooks» (http://www.iprbookshop.ru );

26. - OBC «YHHUBEPCHUTETCKAs Hay4YHO-TEXHHYECKas OubIMOTEKAY
(http://lib.sstu.ru);

27. - OBC «Emunoe oxnoy (http://window.edu.ru );

28.- Ob  nuccepraumit  Poccuiickoii  rocyaapcTBEHHOW — OMONIMOTEKH
(https://dvs.rsl.ru);

29. - MEKTyHapOIHAs pedepaTuBHas 0aza JAHHBIX Scopus
(https://www.scopus.com);

30. - wMexnayHaponHas pedeparuBHas 06aza gmanHeix  Web  of  Science

(http://apps.webofknowledge.com) u ap.

31. Ucmounuxu HOC IDTH CI'TY  (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

32. IIpogpeccuonanvuvie baswl /lanHvix

16. Mamepuanovno-mexnuueckoe obecneyeHnue

Y4eOHass ayauTOpuUsi AJsl TPOBEACHHMS 3aHATHH JIEKIMOHHOIO THIIA,
TEKYLIero KOHTPOJA M  IPOMEXKYTOYHOHM  arrecTalMy, TIPYNNoBbIX U
HHAUBHUAYAJIbHBIX KOHCYJIbTALNH

YKOMILJIEKTOBAaHA CIIELHUATM3UPOBAHHON MEOENbI0 U TEXHUYECKUMH CPEJICTBAMHU
o0yuenus: 20 pabounx MecT oOyvaromuxcs; padbodyee MECTO MpernoaaBaTesis; KiaccHas
JI0CKa; MPOEKIMOHHBIA 3KpaH; MYJbTUMEIUUHBIA MPOEKTOP; HOYTOYK MOJKIIOUEHHBIN
K HWHTepHeT; NEeMOHCTpallMOHHOE OO0OpYyAOBaHHE W Y4YeOHO-HArjsigHblE MOCOOUS,
o0ecreynBarore TEeMaTHYeCKUE MILTIOCTPALlMU IO paboyeil mporpaMme AUCLUILIAHBI.

[Mporpammuoe obGecnieuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome.

Y4eOHass ayauTopus Ui NPOBeACHHMS 3aHATHI NPAKTHYECKOrO THIIA,
TEKYLIero KOHTPOJA M  IPOMEXYTOYHOM  aTTeCTAalMU, TIPYNNOBBIX H
HHIMBHAYAJIbHBIX KOHCYJIbTALMI

YKOMIUIEKTOBaHA CHEIUATIM3UPOBAHHON MEOENbI0 U TEXHUYECKHUMH CPEICTBAMU
oOyuenus: 20 pabounx MecT oOydaromuxcs; paboyee MECTO MpenogaBaTes; KiIacCHas
JI0CKa; MPOEKIMOHHBIM 3KpaH; MYJIbTUMEIUUHBIA MPOEKTOP; HOYTOYK MOAKIIOYEHHBIN
K VIHTepHeT; IeMOHCTPallMOHHOE 000pPYA0BaAHKE U YUeOHO-HATJIAIHbIE TOCOOUS

YueOHast ayauropusi 1Jisl MPOBeIeHHs 3AaHATHUI J1a0OPATOPHOI0 THUIIA

YKOMIUIEKTOBaHA CTIELMATIU3UPOBAHHON MEOENbI0 U TEXHUYECKUMH CPEJCTBAMU

oOyueHus: ocHaiieHa: npubop miusa usmepeHus TBEpaoctu «Poksemn TP5006M,
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npubop s usmepenus: mukporsepaoctu TIHI-2M u [IMT-3; MUKPOCKOITBI; MUKPOCKOTT
MUM-5, mukpockon MUM-7, neun mydenbuble aia 3akainku (Ha 1000-1300 °C) u
ormycka (Ha 200-650 °C), snekrtpomeub gabopatopHas SNOL 8.2/1100,- naGopbl
00pa3IoB, AeTanu, HarjsaHbie mocoous (tabmuipl, 'OCTHI).

—be
Pabouyro mporpamMmy cocTaBuI / [Aptemenko A.A., Tuxonos JI.A/

17. /lononnenun u usmenenusn ¢ padoueii npozpamme

Pabouas mporpaMmMa repecMoTpeHa Ha 3acelaHud Kaeapbl
« » 20 roja, npoTokosa Ne

3aB. kadeapoit / /

Buecennble n3mMeHeHus yTBepkaeHsl Ha 3aceqanun Y MKC/YMKH

« » 20 _ ropa, npoTokoma Ne
[Ipeacenarens YMKC/YMKH / /
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